PURPOSE Current research on errors in health care focuses almost exclusively on system and clinician error. It tends to exclude how patients may create errors that infl uence their health. We aimed to identify the types of errors that patients can contribute and help manage, especially in primary care.
INTRODUCTION
M ost literature on medical error focuses on clinician and system error in clinical settings including hospitals 1, 2 and primary care. 3, 4 The medical errors in primary care have been defi ned as events "in your practice that should not have happened." [5] [6] [7] This focus emphasizes the health care facilities where clinicians can err. They may err at the front line (active errors) or through system defi ciencies outside their direct control (latent errors). Taxonomies of medical error refl ect this locationcentric approach. [4] [5] [6] [7] [8] [9] [10] Where does the patient fi t? Although patients have reported clinical problems in primary care 11 and hospitals, 12 the lack of attention to the patient perspective has been criticized. 13 Moreover, patients and their caregivers "make errors too." 14(p33) With some exceptions, [15] [16] [17] [18] [19] however, patients' contribution to their own suboptimal health 20, 21 has not usually been conceptualized as error. Almost all the taxonomies of medical error, [4] [5] [6] 8, 9, 22 do not discuss patients' contribution to error, or they acknowledge this contribution peripherally, 23 perhaps because patient error is a sensitive issue. It is easy to confuse human error with blame and to view patients, in particular, as incapable of error because they can be sick and tend to have reduced power in their interactions with clinicians and the health system.
TA XO N O M Y O F PAT IEN T ER RO R
Yet we respect-not disrespect-competent patients by acknowledging their capacity, as people, to make choices and err. Furthermore, although patients' contribution to error is unknown, by far the largest group providing health care is patients themselves 24 ; and it is likely "that the number of opportunities to reduce medical errors in different parts of the health system is proportional to the number of patient contacts made there." 25 Self-care and primary care characterize most patient contacts 24 and probably, therefore, most patient errors.
We have previously explored the concept and context of patient error, including the factors that can predispose patients to err. 26 For us, patient errors are primarily patient actions that (1) are not completed as the patient intended (errors of execution) or (2) do not achieve the outcome that the patient intended because the plan was not based on informed and strong patient beliefs (errors of planning). This defi nition builds on work by Reason. 27 Second, these errors may be preceded by potential errors along cognitive dimensions. 28 From our perspective, intended nonadherence is not an error if the plan is rational to the patient 29 and achieves the outcome that the patient intended. For example, a patient might choose not to access a recommended screening program because it would take time from work and, aware of the cost-benefi ts of attendance, might deem the cost to be too high. 30 Nonadherence in this case is not an error if the intended outcome is not to be screened, and the patient understands the risks and makes the decision freely.
Supported by this conceptualization, our study aimed to address the paucity of empirical work on patient error by beginning the tasks of exploring and classifying the types of error that patients can contribute. Complementing classifi cations of medical error 22, 28, 31 in nursing 32 and family practice, 4-10 we wanted to construct a taxonomy of patient error that could organize patient and professional perspectives on how patients can err and when. We wanted to elicit these perspectives in structured group activities involving patients in a community setting and primary care professionals.
METHODS

Nominal Group Technique
The nominal group technique was used to collect our data. This technique is a highly structured application of small-group discussion methods. It engages a nominal group-a group in name only-in generating anonymous ideas that participants share with each other. We used the nominal group technique to help all group members stay focused on and complete the tasks of exploring the types of errors that patients can make. 33 The perspectives of all participants carry equal weight, the approach is transparent, and it facilitates both immediate feedback to the research team and social interaction as stimuli to idea generation. 34 
Sampling
We purposively selected 11 homogenous nominal groups to enhance variation in the ability of our sample to represent patient error from different perspectives. To emphasize patient perspectives, we wanted 8 of the groups to be patient groups. The other 3 groups comprised the types of primary care professionals whom patients commonly visit.
Two community-based organizations recruited the groups of patients with known or presumed characteristics, mostly from a suburban community of low socioeconomic status. We drew on our professional networks to recruit the professional groups.
To be eligible for selection, each group participant needed to be able to speak conversational English; have used, or provided, formal health care during the previous 5 years; be a member of the group sampled (eg, the women's group); be independent of other participants in the same group; have reported that he or she could contribute usefully to our study on the basis of knowledge and experience; and be willing and able to give written, informed consent to participate. Interested persons were recruited, or not, after we assessed that person's suitability for participation. Group meetings with the patients were held in community settings. The meetings with health professionals were held at the university. This study received ethics approval from the Northern Region Ethics Committee of New Zealand.
Data Gathering
All the meetings were conducted in English, audio recorded and co-facilitated by 2 authors (S.B., L.K.) in late 2007. One facilitator managed the group process; the other observed how the group interacted and gave administrative and technical support. After all the participants had read the information sheet and given written consent to take part in the project, the facilitators introduced themselves. They explained the purpose of the project, including the opportunity to improve patient safety by identifying without blame the types of errors that patients can contribute. They described how the meetings would be conducted to achieve the study aim while protecting participants' rights, such as to be treated with respect by everyone present. Participants then introduced themselves.
The question posed to each group was, "What mistakes can patients make?" Mistakes were not distinguished from errors for our participants. Also, the concepts of "patient" and "mistake" were not explicitly defi ned for or by the participants. The facilitator, however, offered examples of patient mistakes, such as forgetting to attend for an appointment. How participants then conceptualized mistakes was revealed by the types of mistakes they identifi ed. They were told they could draw on their own mistakes or mistakes they knew others had made. They could also imagine the mistakes that patients can make.
To answer our question, participants fi rst engaged in the silent, independent, and anonymous generation of ideas in writing. On individual 9 × 11-inch sheets of paper, they each wrote these ideas, 1 per sheet, in as few words as possible in large text. Round-robin recording of these ideas followed. Participants were each encouraged to give a facilitator 1 completed sheet, which was affi xed to the wall during each round and read aloud. Participants used ideas from other participants to write down further thoughts. If someone else offered the same idea a participant had written down but not yet contributed, that participant did not need to share it. If an idea were even slightly different, however, the participant was encouraged to offer it to the group. Participants could pass on any given round and return on a later round. Group discussion followed when it was necessary to make clear the meaning of the idea and the reason for including it. Any member could clarify or explain ideas so as to protect the anonymity of the individuals who contributed them. These processes continued until all the ideas had been collected. When an idea was repeated, it was possible to remove the duplicate. Next, categorization took place as participants worked together to put ideas into common groupings. We explained that we intended to combine the results from all the nominal groups, report back to the community, and make a written summary of the results available to them at that time. The meetings lasted approximately 2 hours.
Analysis
We used a general inductive approach 35 to combine and categorize the lists of potential errors reported by each nominal group and group discussion to help clarify and express items during the meetings. The primary author (S.B.) fi rst imported the lists into QSR NVivo, a software program for managing and supporting the analysis of qualitative data (NVivo, version 1.2, QSR International Pty Ltd, Doncaster, Victoria, Australia). He closely read the lists several times to become familiar with their content and core meanings; coded the individual errors that patients could make; and categorized the errors on the basis of emergent themes that were consistent with the study aim. The categorization was made transparent by constructing levels to clarify how the fi nal categories emerged through abstraction of the specifi c errors suggested by study participants; the same usage of levels also characterizes some other taxonomies of medical error in primary care [5] [6] [7] and may assist the replication, validation, and further development of our work. Relations between the categories were identifi ed to reveal the temporal sequence of the category system. The other team members scrutinized and amended the taxonomy, as did participants from our nominal groups when we fed back results to them at 2 meetings during early 2008. We compared the types of errors suggested by patients and health professionals, respectively, but our primary focus was on pooling the errors suggested by all the groups. Table 1 describes the age and sex composition of our sample of 8 patient groups and 3 professional groups. The number of participants in these 11 groups ranged from 5 to 9, and averaged 7. The total number of participants was 83, including 64 patients. The patient group was disproportionately female (72%) and approximately three-fi fths of the participants in both the patient and professional groups were aged 20 to 54 years.
RESULTS
From the perspective of this sample, analysis of the self-report data yielded a taxonomy of errors that patients can make ( Table 2 ). The taxonomy is a 3-level system encompassing 70 errors in 8 broad categories that reduce to 2 domains: (1) action errors and (2) mental errors. Patient action errors are errors resulting, in part or whole, from patient behavior. Patient mental errors are errors in patient thought processes. The mental errors logically precede the action errors in the chain of patient safety events. We distinguish between the mental errors that are most proximate to the action error and background mental errors. The table makes clear the level-2 and level-3 errors from which we derived the 8 level-1 categories. Examples are given of each of the level-3 errors with which we began our analysis, using both our own words and participants' words. This audit trail supports the transparency and trustworthiness of the analysis.
Action Errors
The taxonomy reports 3 sets of action errors that patients can make: attendance errors, assertion errors, and adherence errors. Attendance errors are errors in the number, timing, and type of visits. These errors include underattendance in the forms of nonattendance and insuffi cient attendance. Patients may also err through attendance that is excessive or untimely (early or late) in the appearance of the problem or the time of arrival for visits. Misattendance can result from inappropriate (eg, irregular) visits; not visiting a usual or qualifi ed provider; refusals to receive care, eg, from a student doctor; and an inappropriate escort, such as a child, or no escort when required.
Assertion errors are patient errors in communicating with and relating to providers. These errors include the amount, content, and method of patient communication. Patients may err by saying too little or too much during interactions. What they talk about may be inaccurate or unhelpful to the provider. Patients might not convey the message they intend if they communicate unclearly, with disrespect, or artfully. Forms of artfulness include dishonesty, pretence of sickness, and manipulating the system, as when patients aim "to manipulate the outfl ow of information from the medical record." Patients and health care professionals alike reported patient errors of attendance and assertion. Adherence errors are patient errors over time in abiding by the regimen of treatment, especially medication. They pertain to errors in patients' collection, storage, and self-administration of treatments. The last errors take diverse forms, including unintended nonadherence; adherence to the wrong treatment; errors relating to the timing, dosage, duration, and interactions of treatments, such as "mixing pills and alcohol"; and other delivery errors, such as "sharing resources with relatives, eg, 'rescue' asthma inhalers." Our pharmacist group particularly emphasized the patient errors characterizing medication adherence.
Mental Errors
The mental errors most proximate to action errors are memory errors, mindfulness errors, and misjudgments. Patient memory errors include forgetfulness and misrecall of information. Mindfulness errors are errors of perception associated with the amount and nature of patients' attentiveness. These errors can include inattention through failure to notice or incorrect recognition, and overattentiveness as through "hypochondriacal behavior." Misjudgments include such errors of assessment as a failure to check, monitor, or record when asked; a wrong judgment as, for example, "stopping medication just because you feel better"; and unrealistic expectations by patients who expect too much or too little of themselves or others. Patients and professionals each acknowledged these types of errors, although the patients more than the professionals referred to mindfulness errors.
Two more distal sets of mental errors are identifi ed: knowledge defi cits and patient attitudes not conducive to health. The former errors comprise knowledge errors, such as low literacy; comprehension errors; and errors of logic, such as "assuming that [I] must be OK because [I'm] feeling good." The attitudinal errors include selfi shness through excessive pride, dishonesty, self-pity, and hedonism, as with "taking medicines for recreational use"; self-neglect, as through excessive selfl essness and lack of self-regard; carelessness through inattention, thoughtlessness, excessive risk taking, apathy, and lack of reliability; distrust owing to disbelief, fearfulness, and uncooperativeness; anger in the face of impatience and intolerance; and a sacrifi cing of health needs to other priorities. The patient groups, much more often than the professional groups, perceived all these attitudes as potential mistakes.
DISCUSSION
Our study complements taxonomies of medical error by reporting the fi rst taxonomy of errors that patients can make, alone or with others. Our taxonomy is an exploratory and descriptive framework of the chain of patient mental events that can contribute to 3 categories of errant actions by patients: namely, attendance errors, assertion errors, and adherence errors. Eleven groups of patients and health professionals contributed to the development of the taxonomy, the content of which is relevant to primary care.
Compared with the taxonomies of medical error in family practice, which refl ect staff observation [4] [5] [6] [7] and incidents harming patients, 8 our taxonomy emphasizes human errors (patient errors) more than health system and technical errors in the delivery of care. This taxonomy suggests how patients can contribute to the medical errors that patients have previously attributed to breakdowns in the clinician-patient relationship and in access to clinicians. 11 In doing so, it identifi es how variations in patient adherence may be errors. 36, 37 As noted above, however, whether nonadherence is an error in a given situation depends on the intentions of the patient. Our taxonomy also discerns potential errors in events that others have conceptualized as causes of suboptimal health, such as memory lapses 20 and low health literacy. 21 Our patient groups were more willing than our groups of health care professionals to consider as potential mistakes the patient attitudes that are not conducive to health.
Strengths
This study moves beyond a location-centric discourse on clinician and system error in medical settings to one that respects the capacity of patients-as people, consumers, and coproducers of care-to contribute to and avoid error. It also gives a voice on error to patients as well as health professionals. Calls to listen to and take account of the patient perspective have been poorly heeded by previous taxonomies of medical error. This oversight is unfortunate because patients have a valid perspective on error, 13 and in this study, as in a hospital-based study, 38 patients defi ned medical errors more broadly than have clinicians characterized clinical definitions of medical error.
Limitations
Our taxonomy elucidates only the errors to which patients can contribute. The extent to which these potential errors mirror actual errors is unknown. The categories of patient errors also overlap. For example, "leaving an illness too long [before seeing the doctor]" could refl ect inattention, misjudgments, lack of knowledge, carelessness, or self-neglect.
It was beyond the scope of our framework to incorporate conditions extrinsic to patients. These conditions are not necessarily errors or events that patients control. Indeed, it is debatable whether mental factors in errors are errors in themselves or merely conditions potentially conducive to error. Our taxonomy reports what our participants construe as errors because our study question gave them the scope to defi ne mistakes in their own way, which framed what they told us. The taxonomy also risks confusing error with blame. For example, forgetfulness as a result of cognitive impairment may impose no moral responsibility but may be an error because it deviates from correctness. It is paternalistic to suggest that patients necessarily are, or are not, morally responsible for their errors.
Sampling only 1 local community afforded a more narrow perspective than might have been obtained by accessing different communities. Although we included a group with high health literacy, we did not access the experiences and insights of affl uent patients in an advantaged community where patient errors could be distinctively different. Nor did we include patients who might have avoided our meetings, such as very shy patients. We also did not access the perspective of clinicians in secondary and tertiary health care, although 1 participant held a senior position in integrated health care.
Implications
Our taxonomy is an early attempt to understand and recognize how patients may err and what it is that clinicians should aim to infl uence to help patients act safely. It is a preliminary classifi cation that highlights and supports the need for further research to use a range of methods to elaborate and continue to discern the types of errors that patients can infl uence. It takes a fi rst step in respecting that patients can help to defi ne what error is, make mistakes, and respond to opportunities for safe patient actions, such as safe attendance, safe assertion of thoughts, and safe adherence to treatments. Other taxonomies of patient error could be developed in other health care settings.
Our study also shows how patients, clinicians, and systems can cocreate errors. For example, many potential errors, such as refusal of clinical investigations, originate in the process of patient-clinician interaction, which is itself conditioned by structures in the health system. There is a need, therefore, to move beyond seeing patient, clinician, and system errors as separate categories of error, since they are interdependent rather than mutually exclusive. An important next step may be research that attempts to describe and understand how the complex interactions of patients, clinicians, and systems can create and reduce errors. Doing so would support an inclusive and integrated analysis of, and approach to managing, patient safety events, which crosscut people, settings, and systems.
